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1. Back2round 

A conference call was held on 5 June 2002. The following participated: 

(1) Sally Gardner-Lane, Administrative Patent Judge 

(2) Talivaldis Cepuritis for Sherf 

(3) Steve Kelber for Bronstein 

The purpose of the conference call was to discuss whether the interference should 

continue given the decision on preliminary and other motions (Paper 74). In the decision, both 

involved Sherf claims were held to be unpatentable to Sherf (Paper 74 at 18 and 29).  

During the call, both parties agreed that the interference should not continue. Counsel for 

Sherf indicated that Sherf did not wish to present a priority case and agreed that judgment that 

Sherf s involved claims are not patentable to Sherf would be appropriate.  

In an order entered 10 May 2002 (Paper 22), and with agreement of the parties, Sherf 

preliminary motion 5 was deferred until the priority phase of the interference. Therefore, Sherf 

preliminary motion 5 has not been decided. In Sherf preliminary motion 5, Sherf moves for 

judgment that the claims of Bronstein's '787 application are unpatentable on the basis that 

Bronstein failed to comply with 37 CFR § 1.56 (inequitable conduct) (Paper 33).  

Ii. Discussion 

Given the circumstances before us and Sherf s indication that it does not wish to continue 

to a priority determination in the interference, it is appropriate to enterjudgment against Sherf 

under 37 CFR § 1.662(a) and to dismiss Sherf preliminary motion 5.  
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In Sherf preliminary motion 5, Sherf argues that Bronstein failed to disclose a material 

reference, in particular, Bronstein patent 4,931,223 ('223), during prosecution of Bronstein's '787 

application (Paper 33 at 4). Regarding the Sherf preliminary motion, we note the following: 

(1) It is unlikely that Sherf has shown that the '223 patent is "material to 

patentability" since we denied Sherf preliminary motion 4 forjudgment that an involved claim of 

the'787 application was unpatentable Linder 35 USC § 102(b) in view of the'223 patent alone or 

under 35 USC § 103(a) in view of the '223 patent in combination with other cited prior art.  

(2) Even if we were to decide that Sherf has shown that Bronstein had a duty to 

disclose the'223 patent under 37 CFR § 1.56, Bronstein would be still able to do so since the 

'787 application is still pending.  

Even though we denied Sherf preliminary motion 4, the examiner may be aware of other 

prior art that, when combined with the'223 patent, would affect patentability of the'787 claims.  

Accordingly, we exercise our discretion under 37 CFR § 1.659(c) and recommend that the 

examiner consider the '223 patent in evaluating patentability upon resumption of ex parte 

prosecution of the'787 application. A copy of the '223 patent is attached to this Judgment.  
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111. Order 

Upon consideration of the record of the interference, it is 

ORDERED that judgment on priority as to Count 1, the sole count in the 

interference, is awarded against senior party BRUCE A. SHERF, KEITH V. WOOD, and 

ELAfNE T. SCHENBORN; 

FURTHER ORDERED that senior party BRUCE A. SHERF, KEITH V. WOOD, 

and ELArNE T. SCHENBORN, is not entitled to a patent containing claims 1 and 26 of patent 

5,744,320 which correspond to Count 1; 

FURTHER ORDERED that a copy of this decision be given a paper number and 

be entered in the administrative records of Sherf s 5,744,320 patent and Bronstein's 09/296,540 

and 08/579,787 applications; 

FURTHER ORDERED that if there is a settlement agreement, the parties are 

directed to 35 USC § 135(c) and 37 CFR § 1.666; 

FURTHER ORDERED that Sherf preliminary motion 5 is DISMISSED; and 
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Recommendatio under 3 7 CFR & 1. 659(c) 

FURTHER ORDERED that, upon the resumption of ex parte prosecution of 

Bronstein's 08/579,787 application, it is recommended that the examiner consider US patent 

4,931,223 (attached) in evaluating patentability, 

L 
RICHARD E. SCHAFER 
Administrative Patent Judge 

BOARD OF PATENT 
CAROL A. SPIVUEY APPEALS AND 
Administrative Patent Judge INTERFERENCES 

SA/LLI ARZDNER-LA'NE 
Administrative Patent Judge 
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Attachment: US patent 4,931,223 

cc: (via facsimile and first class mail): 

Counsel for Bronstein (real party in interest 
TROPIX, INC.:) 

Steven B. Kelber, Esq.  
PIPER MARBURY RUDNICK & WOLFE, LLP 
1200 Nineteenth Street, N.W.  
Washington, D.C. 20036-2430 

Tel: 202-861-3900 
Fax: 202-223-2085 

Counsel for Sherf (real party in interest 
Promega Corporation:) 

Talivaldis Cepuritis, Esq.  
OLSON & HIERL, LTD.  
20 North Wacker Drive 
36th Floor 
Chicago, IL 60606 

Tel: 312-580-1180 
Fax: 312-580-1189 
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United States Patent (191 pli Patent Number: 4,931,223 
Bronstein et al. [451 Date of Patent: Jun. 5, 1990 

[541 MEMODS OF USING Zaklika, "Mechanisms... ", J. Amer. Chem. Soc. 100, 
CHUMMUMINESCENT 1,2,DIOXL-rANES 4916 (1978).  

[751 Inventors: Ireua Y. Bronstein, Newton; John C Schaap, "Chemiluminescence . J. Amer. Chem.  
Voyta, North Reading, both of M&U: Soc., 104,3504 (19B2).  

[73] Assignee* Tropix, Inc, Bedford, Mam Schaap, "Substituted Effects . . - Tetrahedron Lett.  
2943 (1982).  

[21] Appl. No.: 213,344 Adam et al., "Thermal Stability... ", Chem. Ber., 116, 
[22] Filed: Jun. 30, L988 839(1983).  

Pdmmy Examiner-Mary C. Lee 
Related U.S. Application Datit Asx&ant Examiner-Catherine Scalzo 

[631 Cominuation-in-pint of Ser. No. 989,823, JuL 24,19K Attorney, Agent, or Firm-Lyon & Lyon 
and a 0011tinutflim-10-put of Ser. No. 140,035, Dec. 31, (57] AB9rRACr 
1987, and a conthmationwin-paft of Ser. No. 140,197, 
Dec. 31,1987, abandoned. Processes we disclosed in which fight of different wave

1511 lot CL5 ..... ........ ... CWM 3W/04; C07D 407/04 lengths is simultaneously released from two or more 
152] U.S. ............... ....... 25 00. 435/4; e=ymaticay decomposable chicinfluminescent 1,2

435/5; 435" , dioxetime compouncia, said compounds being config
[581 Field of Seasick ...... ........... 252/700, 435/4, 5, 7, ured, by in-- of the inclusion of a different light emit

436/537; 549/23, 332, 401, 404, 546/18; ting fluorophore in each of them. to each emit light of 
560/117,138; 568/326 said different wavelengilis, by decomposing each of 

[561 References Cited laid compounds by meam; of a different enzymm Such 
processes can be used in muluýchannel assays-ma.  

U.S. PATENT DOCUMENTS Munoamys, chemical. assays and miclac acid probe 
3,720,622 3/1973 Bollyky ...... .............. ....... _ 252/700 aa`nYs--t0 detect the presence or determine the concen
4,663,278 5/1987 DiNollo ...... .......... ........... .435/7 tr9fi0n Of ChtlViCal or biological substances, and in 

multi-chan-el chemical/physical probe procedures for 
OTHER PUBLICATIONS studying the microstractures of macromolecules.  

7"llin' "Mechanism Ph-tochem. Photobial. 30, 
35(1979). 19 Clams, No Drawings
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containing fluorophoric trifluoromethyl-nr benzo
METIIODS OF USING CHEMILUMUiESCENT Wazolyllientopyranyl residue), and each such com

IZ-D10XErANkS pound being structured so as to be cleavable by a differ
cut enzymatic cleaving means [e.g., one such compound 

This application is a continuation-in-part of copend- 5 can contain, as mentioned above, a phosphate ester 
iag Bronstein U.S. patent application Set. No. 889,823, group cleavable by a phosphatase or an acetate ester 
"Method of Detecting a Substance Using Enzymatical- group cleavable by a cuboxylesterase, the other(s) can 
ly-Induced Decomposition of Dioxetanes", filed July contain an a-D- orS-D-glucoside group cleavable by a 
24,1986; Bronstein at al US. patent application Ser. No. glucose oxidese or a fl-D-galactoside group cleavable 
140,035,"Dioxetanes for Use in Assays", filed Dec. 31, 10 by a fl-galactosidase], light of diffierent wavelengths can 
1987 and Edwards U.S. patent application Set. No. be induced simultaneously or sequentially by the de
140,197, "Synthesis of 1,2-Dioxetanes and Intermediates composition of these differently configured and differ
Tberefor", filed Dec. 31, 1987, now abandoned. ently decomposable chemilummescent compounds.  

FEELD OF THE INVENTION Hence, multi-channcl assays can be designed in which 
is different enzymes attached to or associated with two or 

Tlus invention relates to improved methods of using more different analytes will, by cleaving different en
chernflumineseent compounds, and especially enzymati- zyme cleavable dioxetane substituents, induce the emis
cally cleavable cheraffluminescent 1,2-dioxetane com- sion of light of a different wavelength for each analyte 
pounds. More particularly, this invention relates to the ban assayed.  
generation and detection of electromagnetic energy 20 Further, the emission of fight of different wave
released by the decomposition of enzymatically cleav- lengths by a multiplicity of decomposable chemilumi
able and chemically cleavable chemilumbleacent 1,2- nescent compounds6 e.g., in multi-charmel assays, can 
dioxetane compounds used to determine the presence, also be accomplished by using one or more enzymati
concentration or structure of sidisibuices in a simple, cally cleavable chemiluminesocut 1,2-dioxetane com
especially an aqueous sample, particularly when such 25 pounds and one or more chemically or electrocherm
chemiluminescaut compounds me used to detect the cally cleavable chemiluminesceat compounds, such a; 
preseDoc or determine the concentration of chemical or the chemically cleavable analogs of the enzymatically 
biological substances by art-recognized mummoessay, cleavable 1,2-dioxetanes disclosed in the abovemn
teclindques, chemical assays or nucleic acid probe as- fioned Bronstein, Bronstemi at al and Edwards applica
says6 or when they a: used as direct chemical/physical 30 tions which for example contain, instead of an enzyme 
probes for studying the molecular structures or micro- cleavable group, a chemically cleavable group such as a 
structures of various macromoleculese synthetic poly. hydroxyl group, an alkanoyl or aroyl ester group such 
mans, proteins, miclac acids and the like. as an scatoxy group, or an alkyl or aryl silyloxy group 

BACKGROUND OF THE INVENTION such as a t-butyldimethylsilyloxy or t-butyldiphenyt
35 silyloxy group. together with one or more enzymes and 

The decomposition of chicatilummescent chemical one or more chemical cleaving meamý each attached to 
compounds to release electromagnetic energy, and es- a different substance, e.g., an analyte, to once again 
pectally optically detectable energy-usually humnes- mduce the emission of light of a different wavelength 
can= in the form of visible liglit-4i; well known and from each such decomposable chernfluminescent crun
understood. The incorporation of such light emitting 40 pound, a.&, for each analyte being assayed in a multi
reactants in art recognized inummoassays, chemical channel assay.  
assays. nucleu; acid probe assays and chemical/physical It is, therefore, an object of this invention to provide 
probe techniques as the means by which the analytc, a improved methods of using chemilummeaccut 1,2
substance whose presence, amount or structure is being diometane compounds, and especially enzymatically 
determined, is actually identified or quantified has as- 45 cleavable chemiluminescent 1.2-dioutane compounds.  
mined increasing importance in recent years, partiou- A further object of this invention is to provide im
holy with the advent of enzymadcally-cleirvable 1,2, proved methods of inducing the simultaneous genera
dioxetsoes;- see6 for example, the abovernentioned co- thin of light of different wavelengths by decomposing 
pending Bronstein, Bronstein at &I and Edwards appli- differently configured and differently decomposable 
cationst 50 chemilumirmscent compounds, including chemilumines

SUMMARY OF THE INVENTION cent 1,2-dioxetane compounds and, in particular, enzy
matically cleavable chemilumirmsceat 1,2-dioxetane 

The present invention is based upon the discovery compounds.  
that by using two or more enzymatically cleavable A still further object of this invention is to provide 
(decomposable) chemiluminescent 1.2-ffioxetane corri- 55 multi-channel assays carried out in the presence of at 
pounds, such as those disclosed in the aboversentioned least two differently configured and differently decom
copending Bronstein, Bronstein at al and Edwards ap- posable chemiluminescent compounds, including che
plications6 such compounds being configured, by means miluminescent 1,2-dioxetane compounds and, in parric.  
of the inclusion of a different light-emitting fluoraphore ular, enzymatically cleavable chemiluminment 1,2.  
moiety in each molecule, to emit light of a different 60 dioxetane compounds6 as substrates, each of which 
wavelength from the other(s) upon decomposition [e.g., compounds emits light of a different wavelength from 
one such compound can contain a fluorophoric courna- the other(s) and each of which has a labile substiment 
rin (benzopyranyl) residue unsubstituted except for a cleavable by a different means from the other(s), to 
labile ring substituent such as a phosphate ester or ace- detect the presence or determine the concentration, by 
tate ester group, e.g., dispiro(adamantatte-2)-3'-(I',2'- 65 artýrecognized immunoassay, chemical assay and on
dioxetane)-4',2"-(7phosphýylaxy-3"ýhmmene) so- cleic acid probe assay techniques, of chemical or biolog
dium salt; see the abovementioned copending Bronstein ical substances, and to elucidate the molecular struc
at al application, the other(s) a labile ring substitnent. tures or microstructures of various macromolecules.
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synthetic polymers, proteinsý nucleic acids and the like, straight chain alkyl group having I to 20 carbon atoms, 
by ut-recogwed direct chemical/physical probe tech- inclusive, e.g., methyl, n-butyl or decyl; a branched or 
niques. straight chain betercalkyl group having 11 to 7 carbon 

These and other objects, as well as the nature, scope atoms, inclusive, e.g., methoxy, hydroxyethyl or byand utilization of this invention, will become readily 5 droxypropyk an aryl group having I or 2 inigs, e.g., apparent to those skilled in the art from the following phenyl;- a heteroaryl group having 1 or 2 rings, e.g., description and the appended claim& pyrrolyl or pyrazolyl;- a cycloalkyl group having 3 to 7 
DETAILED DESCRIPTION OF THE carbon atoms, inclusive, in the ring, e.g., cyclohexyl; a 

DiVENTION licterocycloalkyl group having 3 to 6 carbon atoms, 
10 inclusive, in the ring, eg., dioxanc; an aralkyl group 'Me enzymatically cleavable chemiluminescent 1,2- having I or 2 rings, eg., benzyl; an alkaryl group having dioxetaxte compounds disclosed and claimed in the I or 2 rings, e.g., tolyl; an electron-withdrawing group, abovementioned BronsteiE6 Bronstein et al and Ed- such as a perfluoroalkyl group having between I and 7 wards applications can be represented by the general carbon atoms, inclusive, e.g., trifluorumethyl;- a hdoformula. 15 gels; C02H, ZC02H, S03FL N02, ZN02, C-N, or 

ZC-N, where Z is a branched or straight chain alkyl 
0-0 R M group having I to 7 carbon atoms, inclusiv% eýg., 

methyl, or in aryl group having I or 2 rings, e.g., 
phenyl; an electmis-domaing group, eg., a branched or T. R2 20 straight Chain CI-C7 alkoxy group, e.g., methoxy or 
ithoxy: - aralluixy group having I or 2 rings, e.g, In this lornmila the symbol R1 represents hydrogen, or phenoxy; a branched or straight chain CI-C7 alkoxy a bond when R2 represents a subsutuent bound to the group, e.g., xethoxy or ethoxy-, an aralkoxy group havdm"eume ring through a Spiro linkage, Or an Organic mg I or 2 rings, e.g., phenoxy; a branched or straight substmient that does not interfere with the production 25 Chain CI-C7 hydroxyalkyl group, eg., hydroxymethyl of light and that satiffies the valence of the dioxetane or hydroxyethyl;- a hydroxyaryl group having I or 2 ring carbon atom to which it is attached to result in a 

tetravalent dlosessine ring Onzbon aton4 such as an a,_ rmgsv g., hydroxyphenyl; a branched or straight chain 
kyl. arYL aralkyl, aficaryl, heteroalkyl, hetmaryL cy_ C,1, alkyl ester group, e.g., acetate; an aryl ester 
cloalkyl or cyclohcteroalkyl group, e.g., a straight or 30 group having I or 2 rings, eg., benzDate; or a hetero" 
branched chdin alkyl group having from I to 7 carbon . group having I or 2 rings, e.g., benzonzole, benz
atoms, inclusive; a straight or branched chain hydroxy- thiazOle, bmirimidazole or bertzmazole.  
aIkYI group having from I to 7 carbon atoms, inclusive, The symbols R1 and R2, taken together, can be a 
Or Ml -OR group in which R is a C1-C2o unbratiched fused fluorescent chromophore group bonded to the 
Or branched, unsUbStifilted Or substituted, saturated or 35 dic'setalle ring through a spiro linkage, e.g, one having 
=saturated alkYI, cYcloalkyl, cycloalkenyl, aryl, aral- the general formula: 
kYl Or aralkanYl group, any of which my additionally 
be fused to R2 such that the emitting fragment contains R3 (11) a lactotte ring, a fused ring ycloadkyj, cycloalkenyl, 
aryl, aralkyl Or aVaIkC31YI group, or an N, 0 or S 4o R3 

heteroatoin-containing group; or a light-emitting 
fluorophoreforniing fluorescent chromcphore group R,: R3 
bonded to the dioxetfine ring through a single bond or a 
Vim linkage, i.e., a group capable of absorbing energy R3 R3 

to form za ezcdtd energy state from which it eunts 4s 
optically detectable energy to return to its original en
ergy state, to which an enzyme-cleavable group is In this formula X is 
bonded by a bond cleavable by an enzyme to yield an 
electron-rich moiety bonded to the diozetaim ring, e.g., R4 R5 
a bond which, when cleaved, Yields an Oxygen anion. a 50 C sulfur anion or a nitrogen anion, and particularly an 
WaidO, anion such as a suffammudo anion. prelerbly, 
R1 is a methoxy group.  

The symbol R2 represents hydrogen, or a bond when -0-, S Or -NR6 where each of R4, R5 and R6, 
R1 represents a SUbstituent bound to the dioxetane ring 55 independently, is hydrogen, a branched or straight 
through a sPirO linkage, or a light-emitting fluorophor,. chain alkyl group having I to 20 carbon atoms, iWlu_ 
forming fluorescent chromophore group bonded to the sive, e.g., methyl, n-butyl or decyl, a branched or 
CUOXCMEC ring through a single bond or a spiro linkage. straight chain heteroalkyl group having I to 7 carbon 
to which an enzYme-cleavable group is bonded by a atoms, inclusive, e.g., metboxy, hydroxyethyl or by.  bond cleavable by an enzyme to yield an electron-rich 6o droxypropyl; an Ml group having I or 2 rinA e.g., 
moiety bonded to the dioxetane ring, a.&, one of the phenyl; a heterriaryl group having I or 2 rings, e.g., 
aforementioned bonds which, when cleaved, yields an PY=lY1 Or PYrazolYl; a cYcloalkyl group having 3 to 7 Oxygen, Sulfitr or nitrogen aniom carbon atoms, inclusive, in the ring, e.g., cyclohexyl; a 

The fight-emitting fluorophore-forming fluorescent heterocycloalkyl group having 3 to 6 carbon atom, 
chrOmOPhOre groups which can be symbolized by Ri or 65 inclusive, in the ring, e.g., dioxane; an aralkyl group 
R2 G811 be the residues of the aUXili,,y fluoophrS having I or 2 rings, e.g., benzyl; an alkaryl group havlisted below, unSubstituted or substituted with one or ing 1 or 2 rings, eag., tolYl. or an enzynic-cleavable 
more non-labile substituents such as a branched or group as defined above; and each R6, independently,
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can, be hydrogen; an electron-witlidrawring group, such cally cleavable. Enzymatically cleavable substituents 
as a perfluoroalkyl group having between I and 7 car- itclude phosphate ester groups representetl by the gen
bon atoms, inclusive, eg., trifluaromethyl; a halogen; eral formula: 
C02K ZC02H, S03H, NOZ. ZN021 CýN, or ZCýN, 
where Z is a branched or straight chain alkyl group 5 0 (IV) 
having I to 7 carbon atom, inclusive, e.g., methyl, or an 11 
aryl group having I or 2 rings, ttg-, ph=yl;- an electmn. -O-F-O-M+ 
donating group, e.g, a branched or straight chain I 

O-M+ 
CI-C7 aftlY group, e-g-, methoxy or effioxy-, in aral
koxy group having I or 2 rings, e-g-, phenoxr, a 10 wherein M+ represents a cation such as alkali metal, 
branched or straight chain CI-C7 hydroxyalkyl group, e.g., sodium or potassium; ammonium, or a CI-C7 alkyl, 
e-g-, hydinixymethyl or hydroxyethyl; a hydroxyaryl aralkyl or aromatic quatervary ammonium cation, 
group having I or 2 rings, eg., hydroityphenyl; a N(R7)4+ in which each R7 can be aikyl, eg., methyl or 
branched or straight chain CI-C7 alkyl caff group, eg., ethyl, aralkyl, e.&, besuryl, or form part of a heterocy
acetate; or an aryl ester group having I or 2 rings6 eg., 15 clic ring systm r-g., pyridinium. The disodium salt is 
benzoate; a heteroaryl group having 1 or 2 rings. eg.. particularly preferred. Such quaternary ammanium 
beamoxazole, benzduazole, benzimidamole or benz- cations can also be connected through one of their 
triazole; or hydrogen or an enzyme-cleavable or chemi- quaternizing groups to a polymeric backbotuý viz.  
cally cleavable group Z as defined hereirt, with at least 
one of R3 being an enzyme-cleavable group if no other 20 (In) 
substiment on the diosetanc ring is a flutorophore group 

all of the R3 9MUPS together nan form a ring which cam 
having an enzyme-cleavable substituent. Furthermom 

_CH'j 
be substituted or unsubstatited.  

The symbol T represents a stablizing group that pre- 25 F T 
vents the diametane compound from decomposing be- CHN(R,),l 

fore the bond in the labile ring substituent, e.g, the R3 enzyme-cleavable bond in an enzymLcleavable group, 
on the 1whil-emittiag fluorophore-furmang fluorescent where n is greater than 1, or can be part of a p inter
chromophore group is intentionally cleaved, such as an 30 m1rY ammonium salt.  

unsubstituted or substituted cycloalkyl, aryl, including Enzymatically cleavable substituents also include 
fused aryl, or heteroaryl group, e.g., an unsubstituted CNIZZYme-cleavable alkimoyloxy groupsý e.g., an acetate 
cycloalkyl group having from 6 to 12 ring carbon ester group. or an enzyme-cleavable oxacarboxylate 
atoms, mclmve; a substituted cycloalkyl group having group, 1-phospho-2,3dincylglyceride group, 1-thio-D
from 6 to 12 ring carbon atoms, inclusive, and having 35 glucOsidc FOUP, adenosim triphosphate analog SMUP, 
one or more substituents which can be an, alkyl group adenosine diphosphate analog group, adenosine mono
having from I to 7 carbon atoms, inclusive, or a hetero- phosphate analog group, adenosine analog group, a-D
atom group which can be an alkoxy group having from galactoside group, fl-D-galacloside group, a-D-glucu
I to 12 carbon atoms, inclusive, such as methoxy or side group, fi-D-glucoside group, tt-Dýmammside 
ethoxy, a substituted or unsubstituted aryloxy group, 40 group, P-d-mannoside group, j8-D6firactofaranoside 

such as phenoxy or carbox"henoxy, or an group, iS-D-glucosidaronate group, p-toluenesulfortyl

yloxy group, such as methoxycthoxy or polyethy- L-argaime ester group or p-toluenesulfonyl-Largunne 

leneoxY, or a cYcloalkYlideris group bonded to the di- aridde group.  

owtana ring through a spiro linkage and having from 6 Ile improved methods of using chemiluminescent 

to 12 carbon atoms, hichistive, or a fused polycycloalk- 45 1,2-dioxetames of this invention are particularly usefud 

yfidene group bonded to the dioxetime ring through a when the dicitetanes are employed as the meam ofiden.  

spirri linkage and having two or more fused rings, each tifying or quantifying several analytes using otherwise 

having from 5 to 12 carbon atoms, inclusivcý e.g., an art-recograzed mummoassays, such as those hitherto 

adamant-2-ylidene group. employed to detect an enzyme or a member ofa specific 

One or more of the substituents RI, R2atid T can also 50 binding pair, cg., an amigenýtibody pair or a nucleic 
include a substituent which enhances the water solubil. acid paired with a probe capable of binding to all or a 

ity of the 1,2-dioxetane, such as; a carboxylic acid, e.g., portion of the nucletc acid. Such assays include immit.  

acetic acid, sWorde acid, tg., methamesulfonic acid or atiassays used to detect a hormone such as P-chorionic 

ethimesufforac acid; or quaternary amino salt group, gonadotropin (j3-HCG), thyroid stimulating hormone 

e.g., ammonium bronfidcý and at least one of Rt and R2, 55 MM follicle stimulating hormone (FSM, lutmmzmg 
and preferably Rz, is one of the above-described light- hormone (HLR) or the like, call sturface receptor as, 

enatting fluorophore-forming chromophore group con- says, and nucleic acid probe assays used to detect vi
raining an enzyme-cleavable group, and preferably an ruses, e.g., HIV or HTLV 111, herpes simplex virus 
enzymaýclmvable phosphate ester group. (HSVý human papiloma. vim MM, Apd cytomegalo

Included among the labile ring substituents which 6o vims (CMV), or bacteria, e.g., E CANL, and histocom.  
can be positioned on a fluorophore group to make up patibility assays; for typical assay protocols see working 
the fluorophore moieties of this invention arvý substitu. exarnples I and Hjnfra, as well as the abovementioned 
ents which, as indicated above, we cleaved to yield an copending Bronstein and Bronstein et al applications.  
anion, e.g., an oxygen anion, a suffur anion, or a nitro- The improved methods of this invention can also be 
gen anion such as a sulfonamido anion. Such substitu. 65 used in assays for chemical analytes, such as, potassium 
ents can be chemically cleavable; a hydroxyl group, an or sodium inns, or in assays for substances such as inter 
allumayl or aroyl ester group, or an alkyl or ary] sily- alia. cholesterol and glucose in which the analytes are 
loxy group, for example, but preferably are enzymati- caused to decompose, for example using an enzyme
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Mich as cholesterol oxidase or glucose oxidwe, to form Such an assay can, for example, be a simultaneous 
a substance, e.g., hydrogen peroxide, capable in combi- sandwich two antibody capture enzyme immuntiasnay 
nation with another reagent of causing the chemilumi- iii which a serum or urine sainiph: containing a mixture 
nescent compound to decompose. of analytes; HLH, FSH and P-HCG, for example, or 

As noted above, by using two or more chemdumines- 3 any two of them, is added to a coated matrix containing 
cent 1,2-dioxetanes that each emit light of a different capture antibodies specific for HLII, FSH and A-HCG 
wavelength from the others, or by using one or more of and incubated. Next, enzyme labeled antibodies: anti 
these different colored fight-emitting cbeinfluramescent HLH labeled with jS-gslactosidase, anti FSH labeled 
1,Moxetanes with one or more other cheiniluminesý with allcal ime phosphatase and anti P-HCG labeled with 
cent compounds which emit light of yet other wave. 10 acitylesterase, am added, followed by, e.g., a mixture of 
lengft each of such compounds being structured so as the aforementioned three chemilinninescent 1,2-cfioxe
to be decomposable by a different means, this invention tane substrates: the acetoxybenzopyrmyl dioxetane 
enables multichannel assays be designed in which differ- cleavable with acetylesterase, the phosphoryloxybca
ent cleaving means, and especially two or more differ. mopyranyl dioxelane cleavable with alkaline phospha
ent enzYMM attached to or associated with two or 15 tase and the P-galactosyloxybenzopyranyl dioxetane 
more different analytes will, by cleaving different cleav- cleavable with fl-galactosidase. The resulting light 
able dwitetane Substiments, induce the emission of light emissions can be detected either with three different 
of a different wavelength for each sualyte being as. monochromaton or on black and white photographic 
sayed- film with three different color filters, with the intensity 

3-(2'-Spiroadamantane)-4-(7"-aCetOxy)benzD-2H- 20 of the light emissions being a function of the various 
pynan-T-yl-1,2-ificimetime [dispim(adaxumtane-2)-3'-(l', sunlYte concentration& 
2'-dimictime)mW, 2"-(7"-acctcxy-3"-chromcmc)], A homogeneous assay using, e.g., these same three 

clacmiluminescent 1,2-dioxetane substrams can be car

0-0 0 ried out by first adding a mixture of the analytes (Agi, 

0 H 25 Ag7, Ag3) to a mistum of specific Anti AgI, Anti Agz 
O-C-ýM3 and Anti A93 antibodies and small quantities of each of 

the three analytes bound to the three different enzymes: 
A91-0-gallOcIDO"ise, A92-allicalme phosphatase, A93
acetylesterase, and incubating.  

30 Since in anti AgiAllit-fl-galactosidase, Anti A92Ag2
allmfine phosphatase and Anti Ag3 Ag3-acetylestersse 

for example, when cleaved with a carboxylestemse, will complexes ft enzyme wiU be mactivated and hence 
emit fight of 450 not (blue), 3_(2'_sphoadammt.04_ unable to induce luminescence, only enzyme labeled 

(7"-Phosphoryloxy-4"-trifluoromethyl)bcnzo-2H- antigens thin are unbound will cleave the substrates to 

pyran-T-YI-42-dioxetaine, 35 emit light. The emitted light cam be detected in the -me 
manner as in the above-described sandwich assay. Since 

0 there is a competition between native antigens and en
0-0 1 zyme labeled antigens6 the intensity of the light emitted 

0 0-F-OH will be a fitaction of unbound hibeled antigens, and thus 

OH 40 will cormspond to the concentrations of the analytes.  
measured 

Ught of various colon emitted when using the im
Proved methods ofthis invention to identify or quantify 
various analytes can also be used to make a permanent 

when cleaved with an alkaline phosphatme, will emit 45 record of such emissions on color photographic cmul.  

light of 480 tim. (cyan, iý., blue greený and 3.(2'. slow as well as on specially sensitized black and white 

sPimadamairtane)443" -benzothiazol 2-yl-7"-,6.gWac- high speed filins. And. these improved methods can be 

tOsYlOxY)benz(ý-2H-pyran-2'-YI-1,2-(fioxetane, used to achieve a matched response by detectors: 
charged coupled devices (CCD's) or sificor phowdi.  

CH20H 5D Odes, for example, having maximma sensitivity for a 
color other than blue, e.g., green or red. Further, by 

HO COH using chcoliluminescenit 1,2dioxeta= together with a 
0-0 H light absorbingAight shi g auxiliary fluarophore/

HO light enhancer substance which absorbs light of one 
0 H 55 wavelength and in turn emits light of a different wave

OH H length, e.g., a phycobiliprotein (phycobdiproteins are 

naturaRY-tioctirring substances in which a fluorophore 

Os is bonded to a protein), such as phycDcyanine or phy.  
coallocYanme, that Will absorb the green light emitted 

N)I[ D101 60 by one such substance that emits light in this region of 
the spectrum and reemit this fight as red light, matched 
responses by color photographic emulsions that exhibit 

when cleaved with 0-gaiactosidase, will emit light of a poor response to blue light, a better response to peen 
515 can. (green). A simultaneous assay for HLH, FSH light but the best response to red fight can also be 
and j3-HCG, or any two of them, cam hence be designed 65 achieved.  
using these three chermiuminescent substances, or any Besides the PhYcolidiproWins. other auxiliary fluoro
two of diem, to produce light emissions of a different Phores extraneous to the light-emitting fluorophom, 
color for each of the ansilytes. produced by the decomposition of the chemilumines-
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cent 1,2-dioxietane compounds tised in the method of cent compound's molecule. In this way ewýrgy transfer 
this invention that will accept energy, especially light, is enhanced it= to the two fluorophores being in close 
from these light-emitting fluorophores and in rum emit proximity to one mother and by beneficial spatial at
detectable energy, again preferably light, can be used rangemrits provided by the rigidity of the inicroenvir
when practicing this invention. Among such auxiEaiy 5 onment. Auxiliary fluorophores that are insoluble or 
fluorophores that can be used, alone or in combination, partially insoluble in aqueous medium can be solubilized 
we the following substances whose residues can be by first grafting them onto salubilizing runlectiles, e.g., 
present in known chemiluminescent 1,2-dioxetanes, water soluble oligorner or polymer molecules.  
such as those disclosed in the abovementioned copend- And, in all cases, enhe cement of the intensity of the 
ing Bronstein, Bronstein at al and Edwards appliudions, 10 light emitted by decomposition of the chemidurnmes
as fluorescent chromophore groups; cent 1,2-dioxetane compounds used in the improved 

andiraceme and anthmocne derivatives, e.g., 9.10- methods of this invention earned out in aqueous media 
diphenylanthracene, 9-methylauthmoene, 9-arithracene can be achieved by the'methods disclosed in the afbrý 
carboxaldehyde, anthryldcohols and 9-phenylanthra- mentioned Voyta et al application.  
cene; 15 In order that those skilled in the art can mom fully 

rhodammis and rhodamine derivatives, eg., rhDdols6 understand this invention, the following examples are 
tcuamethyl rhodamine, tetiaethyl rhodamine, di- set forth. These examples are given solely for purposes 
Pb=YldmIdbYl rhrxtlmmný d'Phcnyldlethyl rhodarame of illitatration, and should not be considered as expresi;
and dinaphdiyl rhodaimme; ing limitations unless so set forth in the appended fluorescein and fluorescein derivatives, e.g., 5- 20 claims All parts and percentages are by weight, unless iodoacetamido fluorescein, 6-iodoacetaundo fluorescein otherwise stated.  
and fluorescem-54nakinaide, 

oolmarin and cournarin derivatives, ýg, 7-dialk- EXAMPLEI 
ylandrio-4-methyleritimarlia, 4mbromomethyl-7-methox- A dual channel assay for Humari Chorionic Gonadoycoumarta and 4-bromomethyl-7-hydroxy cournarm; 25 

erythrosin and erythrown dcxivativesý trophis (ft-cham), P-HCG, and Human Lutrinizing eg-, hydroxy Hormonm HLH, is carried out as follows: erythrosins, erythrosin4-iodoacetanxide and erythrosin
5-malcimide; MATERIALS 

aciridine and achridine derivatives, e.g., hydroxy 
aciridines and 9-methyl aciridine; 30 A round nylon membrane (approximately I inch in 

pyrenc and pyrene derivatives, eg.. N-0-pyrime) diameter) containing two sets of covalently inanobi
iodoncetaraide, hydroxy pyrenes and I-pyrenamethyl lized capture monoclonal aunbodies is used, one set for 
iodonodate; jg.HCG available from Medix Biotech. Anti HCG. Cat.  

stilbene and stfliene derivatives, e.g., 6,6'-dibromos- No. H298-01, and the ý'Ond for HLH also available 
tilbene and hydroxy stilberies; 35 from Medix Biotech, Anti LK Cat No. L461-09. TIUS 

naphthalene and naphthalene derivatives, e.g., 5- nylon membrane is stored in a fail pouch until used.  
dimethylamino naplithalene-l-suffanic acid and hy- Mouse monoclonal and S-HCG available from 
droxy naphthalems; Medix Biotech, Cat. No. B298-12, is conjugated with 

nitrobenzmadiazoles and mixotienzomiliazole deriv- alkaline phosphatase using the glataraldebyde coupling 
atives, e.g., hydroxy nitrobenzoxaciJazoles, 4-chloro-7. 40 Procedure [VOller, A-, at. id., Bull, World Health Org., 
nitrobenz-2-oxa-1,3-diawle, 2-(7-nitrobenz-2-oxa-1,3- 53, 55 (1976)land used as a detection antibody for 0
dinaul-4-yl) amthylaminoacetaldehyde and 6-(7-mtmb- HCQ.  
ý-2-oza-1,3-dmwl-4-yl-aminobexanoic acid; Mouse monoclonal anti HLH available from Media 

quincline and quinoline derivatives. e.g., (ýhydrox- Biotech, Cat. No. L461-03, is conjugated to carboxyles
yquinoline and 6-amintiquincifine, 45 texase also using the gluturaldehyde coupling procedure 

andme and fidine derivatives, g, N thylacný referenced above, and used as a detection antibody for 
dine and N-phenylacridine; HLH.  

acidoxcridine and acidoacridine derivatives, e.g., The substrate buffer solution contains 0.05M carbon
9-methylacidonFidine and hydroly.9,0,thylacidoacri. ate, I mM MSC12, al% by weight BSA (pH=0.5) and 
dine; so 3-(2spiroadý tý)4-methoxy-4(3-phosphoryloxy)

carbazole and carbawle derivatives, e.g., N-methyl- phenyl-1,2-dioxetane disarlitint salt, (50 Ag/ml), and 
carbazole and hydroxy-N-methylearbamole; 3.(2'.spkoadamantane)4-(3"-benzothiazol-2-yi-7"-p

fluorescent cyanines, eg. DCM (a laser dye), hy- galwtýyloxy)benzo-2H.pyran-2'.yl.1,2ýRoxeane, (50 
droxy cyanines, 1,6-diphenyl-U.5-hexatriene, 1-(4- lLg/ml) w the chernflumduescent substrates.  
dimethyi aminophenyr)-6-phenylbentriene and the cor- 5s The wash buffer contains 0 05M carbonate, I mm 
responding 1,3-butedienes; MgCl2=d 2% by weight BSA (pH=9.5).  

carbocyanines and carbocyanine derivativesý e.g., 
phany1carbocyanine and hidroxy carbocyanines; ASSAY PROCEDURE 

pyridinium. salts, e.g-, 4-(4-dialkyldiaminostyryl)N- Five drops of a previously collected urine sample are 
methyl pyridinium iodate and hydroxy-substituted pyri. 60 placed onto the center of the assay membrane and al
duriurn sidtie lowed to soak into the membrane. Next, five drops of a 

oxonoX- and solution containing A-HCG and HLH conjugated deý 
resorrifins and hydroxy resortifins. tection antibodies at a concentration of 0.01 miHimolar 
When such auxiliary fluorophores are bonded to a are added to the assay membrane. The liquid is allowed 

chemiluminescient compound, they are preferably 65 to soak in for at least one minute. Six drops of the wash 
bonded to the portion of the chemilummescent com- buffer are slowly added and allowed to soak in and 
pound that, upon decomposition, forms a fragment con- drain for 30 to 60 seconds. Then, five drops of the buffer 
taining the flucirciphore portion of the clictailumines- solution containing cherailumnimccift substrates we
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added and allowed to soak in for approximately one -continued 
minute.  

The assay membrane is placed in a camera luminome- Technical Data Shm.  
2 ml 20 X SSFE 

ter device equipped with pre-exposed calibration scales 4 ml 20% SUS 
for P-HCG and LH. 5 394 ml ddh2O 

The chemilminescent fight emission generated as a 400 in] (heated) 

function of the craymes, alkaline phosphatane and car- Wash Buffer III 
boxyl esterase, is imaged through a mask containing 0.1 x SSPE/0.1% SDS 
two narrow, band pass filters (approximately I cut in 2 .0 20 x SSPE 
dia ter). Kodak Wmttcn Gelatin Filter No. 115 is 10 4 ail 10% SDS 

used to urage green emission from the benzDpyranyl 394 in[ Milo 

1,2-diametame substrate, and Kodak Wratten Filter No. 400 ml 

47B is used ' to isolate the blue emission from the phenyl Wash Baser tV 

diosetane. 3 mM Tris-RCI (pH 9.5) 

The relative levels ofR-HCG and HIE present in the 15 0.6 ml I M Tritina Rate 

simple are determined by a comparison ofthe appropni- L199.4 ad ddH20 

ate imaged spot brightness with relevant calibration 200.0 ad 

scales. Wash Buffer V 

EXAMPLE 11 20 0.1 M Tricaut HCI pH 6.0 
101) X Dcalum's actinic.  

A three-chamml analysis for Herpes Simplex Virus, 

(HSV), Cytomegdovirm, (CMV), and Human 
Papiloma Vinut, (HFV) is carried out as follows: Preparation of 100 X Denhurs solution (for 100 nds) 

MATERIALS 7.5 Polyvinylpyrrolidom (2 g; until. wt. 40 K, PVP-40) 
and 2 g firoll are dissolved at a temperature greater than 

"Gene Screen Plus", a positively charged nylon 65' C. but less than boiling. The solution is cooled to 
membrane (Dupont NEN Products) is used for hybridi. approximately 44Y C, 2 g BSA are added and the solu, 
zation. tion is brought up to the final volume of 100 in] with 

The following buffers arc used for the assay- 30 ddRzO, aliquoted and stored at -20' C BSA is easily 

HSV DNA PROBE ASSAY denatured Bad in combination with PVP and ficoll it 
will not go into solution at all if it is not cooled down to 

Materials and Buffers -4W C. Hence, the solution is not heated over 40* C.  

Membrane: Octic Screen Plus membrane. when thawing for use.  

Bufferse Denaturation Buffer, 0.5 M NaOH 35 
Neutraliauttion Buffer, 0.4 M NaH2PO4 (pH=2.0) Preparation of 20 X SSC solution 
Loading Buffer, I part Denaturation Buffer I part Neu- 20 x SSC (for too ad) 

tralization Buffer 3.0 M Sodium Chloeid. 17.4 g 
Membrane Wetting Buffer 0.4 M Tris (pH=7.5) 03 M Sodium ritime 9.9 a 

40 

Membrane, Prehytindization Buff" The volume is brought to 100 ml and the solution 

S Final Concentration filtered through a 0.45 pat nitrocellulose filter and 

0.5 ad 100 x Denhardt's 5 X stored at room temperature.  

solution 45 Preparation of 20 X SSPE solution 
0.5 nd 10% SDS 0.5% 
2 5 ML 2D x SSPE 5 X 20 X SSFE PH 7.4 (for I liter) 
2n mg denatured, 20D lg/nd 3.6 M NaCT 

samicated salintim 
spare DNA 200 mM Sodium phosphate 23 g dibasic, 5.92g monoba

ddH20 sic 

10 ad 50 20 mM EDTA 7." g 

Membiatic Hylinduatum Bdlu These materials are dissolved, adjusted to PH 7.4 with 

Final Concentration 5N NaOH, brought to a volume of I liter and the solu
tion is then filtered through a 0.45 ý= nitrocellulose 

0.5 rid IOD x Dethardt's solution 5 X 
0.5 ad 10% SDS 0.5% filter.  

2.5 ml 20 x SSPE 5 X 55 

2.0 ing salmon spenin DNA 200 tiglail 
2.0 ml 50% Daman sullatie IN I X TE 
ý dk[E[20 I x TE buffe, 10 mM TrL (pH 7.) 
10 ml I mM EDTA 

Wash Buffff 1 60 Autoclave 

I X SSPE/0.1% SDS 
20 ml 20 X SSPE The substrate buffer solution contains 0.05M carbon
4 ml 10% SDS ate6 I mM MgCl2, 0.1% by weight BSA (Ph=9.5) and 

376 in] ddH20 3-(2'-spiroadý ntme)4.methoxy-4-(3-amtoxy)phe
400 mi 65 nyl-1,2-dioxetane disodium salt (50 mg/ml), 3-(2'
Wash Buffer 11 spiroadamantaLne)4-(7"-phosphoryloxy-4"-trifluorome

0.1 X SSPE/0.1% SDS peaheated thyl)beaw-2H-pyran-2'-yl-1.2-dic;xetane, (50 mg/ml) 
to Wait, tamperatiare indicated and 3-(2-spirgadmmtme)-4-(3"-bomothinol-2-yl-7"-
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0-galarAosyloxy)ben7.ý2H-pyrm.2'-yl-1,2-diaxetane chemiluminescent 1,2-dioxetane compinuids, at least 
(50 mg/ml) as the chemilummescent substrates. one of said 1,2-dioxetane compounds being an enzymat

ASSAY PPOCEDURF ically decomposable 1,2-dioxetme compound, said 1,2
dioxetame compounds being configured, by means of 

Samples (50 pl) containing DNA are denatured by 5 the inclusion of a different fight emitting fluorophore in 
incubation for 10 minutes at room temperature in 200;&1 each of said 1,2-dioxetane compounds, to each emit 
of Denaturation Buffer. Ice cold Neutralizatort Buffer upon decomposition light of said different wavelengths, 
(250 ILI) is then added, and the samples placed on ice. which comprises decomposing each of said 1,2-dioxe

Nylon membrane is soaked for 15 minutes in Wetting tane compounds by means of one of two or more differ.  
Buffer and then inserted into a vacumn manifold device 10 ent enzyme, chemical or electrochemical decomposing 
producing 2 cm dian, ter spots. Loading Buffer, (200 means,,each of saW decomposing means being specific 
pl) is then aspirated through each Well. The denatured to one of said 1,2-dioxetme compounds, at least one of 
DNA samples are then added to each well and aspirated said decomposing means being an enzyme decomposing 
through the membrane. 71te manifold is then disasseni- nueang, 
bled and the DNA fixed to the membrane using a LTV 15 2. The process of claim I in which each of said com
Transfilummator for 5 munnes. The membrane is then pounds is represented by the general formula, 
incubated in Prehybridizatirin Buffer at 70' C. for I .  
hour. 

0-0 Dots of membrane from the region to which the RI 
sample DNA is applied are punched out and inserted 20 
into tubes for the remaining steps of the assay. The T )--ý P2 following enzyme labeled probes are used: probe for 
HSV labeled with all-Mine phosphatow, probe for HPV 
labeled with ft-galactaudaw, probe for CMV labeled Wherein RI represents hydrogen, Or a bond winch, to
with carboxylesterase. 25 gether with the indicated bond between R2 and the 

The enzyme labeled probes (5D u of each probe in 200 4-carbon atom of the dioxetane fing, bonds a substituent 
ILI of Hybridization Buffer per tube) am added to each represented by R2 to the 4-cartion atom through a spiro 
tube and incubated for 2 hours at MO C. Ile Hybridiza- linkage, or an organic substituent that does not interfere 
tion Buffer is removed and 400 W of Wash Buffer I with the production of fight and that satisfies the va
added and the tubes agitated for 10 minutes at room 30 lence of the dioxemme ring carbon atom to which it is 
temperature. Washing is continued by first washing attached, or a light-emitting fluorophore-forming fluo
with 400 jil of Wash BmTer II at 50- C. for 30 minutes; rescent chromophore group bonded to the dioxetane 
then With 40() Pj of Wash Buffer I], at room teurpera_ ring through a single bond or a spiro linkage, to winch 
ture for 10 minutes; and then With 200 pA of Wash an enzymatically, chemically or electrochemically de
Buffer IV at room temperature. 35 comPOsable group 'a bonded, R2 represents hydrogen' 

The membrane is subsequently rmsed with Wash or a bond whick together with the indicated bond 
Buffm V at pH 6.0 and placed on a piece of transparent between RI and the 4-carbon atom of the dioxetftne 
Mylar polyester film. Then, 200 F41 of the Substrate ring, bonds a substituent represented by Ri to the 4-car
Buffer is added and allowed to saak in. bon atom through a spiro linkage, or a fight-emitting 

The assay tatutbrarie is placed in a camera luminomý 40 flninriPhOre'lorm"19 fluorescent chromophore group 
ter &,ice equipped with preexposed calibraWn scales bonded to the dioxetane ring through a single bond or a 
for HSV, HIYV and CMV. spiro linkage, to which an enzymatically, chemically or 

The chemilaminescent light emission generated as a electrochemically decomposable group is bonded, at 
function of the cnzymes--elkaline phosphatase, cax- least one of Ri and R2 being such light-emitting fluoro
boxyl esterm and p-gidectoddase -is imaged through 45 phore-forming fluorescent chromophore group, and T 
a mask contimM three narrow bandpass Kodak Wmt- represents a stabilizing group that prevents the dioxe
tan gelatin filters (approximately I cm in diameter), tone compound from decomposing before the bond in 
which isolaw the blue emission from the phenyl phos- the enzymatically, chemically or electrochemically 
phate dioxetane, the cyan ernigodiin from the plies. decomposable group is intentionally cleaved.  
phoyImytdflumomibyIbmxcpy.yI dioxetane and so 3. The process of claim 2 in which the process carried 
the green emniasion from the galactosylozybenzopyra. out is a step in an immunomay.  
ryl dioxetane, respectively. 4. ne process of claim 3 in which the hrurrunoassay 

The relative levels of HSV, HPV and CMV present is for the detection of specific binding pain comprising 
in the sample are determined by a comparison of the an antigen and an antibody.  
appropriate unage brightness with the relevant calibra- 55 5. The process of claim 3 in which the labels used in 
tion scale. the assay are enzymes.  

The above discussion of this invention is directed 6. Ile process of claim 3 in which the labels used in 
primarily to preferred embodiments and practices the assay are the ch6niluminescent 1,2-diomtane com
thereof. It Will be readily apparent to those skilled in the pounds.  
art that further changes and modifications in the actual 6o 7. TUe process of claim 3 in which the immunciamay 
implementation of the concepts described herein can is for the detection of an enzyme.  
easily be made without departing from the spirit and 8. The process of claim 3 in which the immunoassay 
scope of the invention as derined by the following is for the detection of hormones.  
claims. 9. The process of claim 2 in which the process carried 

We claim: 65 out is a step in a chemical assay.  
1. A process in which light of different wavelengths is 10. Ile process of claim 9 in which the chemical 

simultaneously released from two or more enzymati- assay is for the detection of chemical substances which, 
cally, chemically or electrochemically decomposable during the assay, are caused to decompose to form
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substances capable of causing the chemilummescent 16. Tim process of claim 2 in which the process car

1,2-dioxetane compounds to decompose. ried out is a technique for studying the microstructure 
of a macromolecule.  

11. The process of claim 10 in which one of the chem- 17. The process of claim 2 in which the process car
ical substances is glucose. 5 ried odt is a multi-channel assay carried out in the pres

ence of at least two of the chemilummescent 1.2-dioxe.  
12. ne process of claim 10 in which one of the chern- tane compounds as recited in claim 2 as substrates, each 

ical substances is cholesterol. of which upon decomposition emits light of a different 
13. 'Me process of claim 2 in which the process car- wavelength from the other(s).  

10 18. The process of claim 17 in which at least one of 
ried out is a aucleic acid probe assay. said chemilummescent 1,2-dioictane compounds is 

14. 17he process of claim 13 in which the nucleic acid chemically decomposable.  
probe assay is for the detection of virmes. 19. Ile process of claim 17 in which at least one of 

said chemilumcnescent 1,2-dioxemne compounds is 13. The process of claim 2 in which the process car- 15 electrically decomposable.  
ried out is a histocompatibility, assay.  
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